RESPONSE-BASED ANALOG-TO-DIGITAL CONVERSION 
APPARATUS AND METHOD 

ABSTRACT OF THE INVENTION 

[0069] An apparatus and method for increasing the resolution of analog-to- 
digital conversion devices and systems is described. The described apparatus and method 
operate without significantly increasing the complexity or conversion time of conventional 
analog-to-digital conversion architectures. The improved resolution is accomplished by 
detecting the time-dependent response characteristics of comparators used within an analog- 
to-digital converter. The detected response characteristics, such as the response pattern or 
the response time, are used to estimate the overdrive voltage on the comparator of interest 
and to thereby provide additional bits to the analog-to-digital conversion process. In those 
applications where the response characteristics affect the settling characteristics of the 
converter output bits, additional resolution may be attained by detecting the settling 
characteristics, such as the settling pattern or settling time, of the converter output bits, 
particularly the least significant bit. 
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